A novel association between resident tissue macrophages and nerves in the peripheral stroma of the murine cornea.
To characterize the interactions between resident macrophage populations and nerves in naïve and injured corneas of the mouse eye. Corneas from wild-type (WT) C57BL/6J, BALB/cJ, and transgenic Cx3cr1-eGFP mice were subjected to a 1-mm central epithelial debridement injury. The eyes were fixed and immunostained as flat mounts with a range of antibodies to identify macrophages, neurons, and Schwann cells. Interactions between nerves and immune cells were analyzed and quantitated using three-dimensional reconstructions of confocal microscopy images. Naïve eyes acted as controls. A distinctive association between resident immune cells and corneal nerves was noted in the peripheral or perilimbal stromal nerve trunks. These epineurial cells were mostly Cx3cr1(+) Iba-1(+) major histocompatibility complex (MHC) class II(+) F4/80(+) CD11b(+) macrophages. The number of nerve-associated macrophages was greater in WT BALB/c mice than in C57BL/6J mice. There were no qualitative or quantitative differences in the circumferential distribution of nerve-associated macrophages in the cornea. Sterile corneal epithelial debridement led to a dissociation of macrophages from peripheral nerve trunks as early as 2 hours postinjury, with numbers returning to baseline after 72 hours. This dissociation was Cx3cr1 dependent. This study is the first to highlight a direct physical association between nerves and resident immune cells in the murine cornea. Furthermore, we reveal that this association in normal eyes is responsive to central corneal epithelial injury and is partly mediated by Cx3cr1 signaling. This association may serve as an indicator of malfunctioning neuroimmune communication in disease states such as neurotrophic keratitis and peripheral neuropathy.